Rtg2 protein: at the nexus of yeast longevity and aging.
Firm support for the notion that metabolism and particularly mitochondrial metabolism plays a significant role in aging has been gathered in studies on yeast. As in other organisms, mitochondria contribute to aging through their propensity to generate reactive oxygen species. There is more to the involvement of mitochondria in aging than this, however. Mitochondrial dysfunction, which accumulates during aging, triggers the retrograde response, an intracellular signaling pathway that activates genes that compensate for this dysfunction. A key signaling protein in this pathway is the Rtg2 protein. Recent studies have provided evidence that this protein lies at the nexus of the four major processes that are involved in aging in yeast and in other organisms; namely, metabolism, stress resistance, chromatin-dependent gene regulation, and genome stability. The details of this central role of Rtg2 protein explain the delicate balance between longevity and aging, which ultimately must tip towards the latter. Phenomena that resemble the retrograde response appear to exist in human cells, with both common and cell type-specific gene expression changes as the output.